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(54) METHOD FOR IMPROVING CONTRAST 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for improving the 
contrast of a natural landscape image. 

SOLUTION: A method for improving contrast includes a step 430 for 
generating a histogram showing the important part of an image, a step 
432 for processing the histogram with a filter for making mountains and 
valleys having strong images smaller, a step 434 for generating a 
gradation reproducing curve for the image by mapping input signals on 
output signals based on the filtrated histogram, and a step 436 for 
reproducing the image by using the generated gradation reproducing 
curve. 
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1 transfonation for interactive image enhancemen 
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iform distributions for computer image enhancemen 
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equalization and its variations)j (Comput. Vision 
graphics and Image Proc. 39, 355-368H, 1987^) R 
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>f >y(P. Wintz)! I t^ v^;W jt- (Dig ital 
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1 5 7 * t L Tlffi* § Xt 7 7° 
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nfc jt«W'>»© tr ^ * >vf)\ ccom 
<DrcMcj*-i?*iEmi l c%tzttfxz%t¥m£ft 

fro **«MT(4x *3J; ^512 x S\zm®\Z1H:tUD<f 
^-^5»m**ifck*d/-lr^©7o-y^%ffli/^ 0 C 

^gt^n5V7h7x7fflaB#p^gt<ti*D 
it, j*-i?*7y$-vy7>)yyLt^mmz> 

[0 0 18] «LT, *aW^ffiffltSi/XrA«Hl 
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*«j»c, RGBffl*5S«fflaofcii>oaiR*nfc* 

5-m^tmkt%i37-&mm?i \ 2icme>t\ 

n, yuy^ l 8^lOtti^SH©TRC3yhn-7 l 

6mmtzim*3Lf$.t?>, m^t-^mmi 

^t7 p, ;y^ i sxanfiwtB^SB^Gif So WT(c 
J: U t»K JEW ? ti* «k 3 K . *5gf)^-^66t * f: ■< * 
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—ySJcTRC^Sfbt*. TRCny h-D-v l 6 
ffl^6ti*TRC3yha— 7fc9JfflKXtt-i*W»cff 
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a, *»j»cRGBaia, bps, *-»-*a»ia»c** t 
«£?tu *awojaa"ett, *5-£Hig«iH} 1 2t io 
fe^Tfiwicwissra (yc, Cz ) Ngftsn&ttn 

n^vx (fe) SHKNS*1-S©JbHftWT?fe*fc» 

t, -<y-^isttBnsaiiiK**ctttBniT**. 
yc, c* $Htt» *nw©«La^*fTsn«tfflfta» 

IBTfet), -troy^X(Xerox) Y E SSHU4tlO«J:5ft 

-tfny*XYES©Y ( r-tfn-y* 
X#7-ffi^fWfip(Xerox Color Encoding Standard) 
J (XNSS 289005, 1989) SpO, AHO&JSSXttfcS 20 

[o 020] *56wofflao«»)*siiB-rsfc«)ic, 0 
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(D) . 07 (A) m (D) , St>*08 (A) 71S 
(D) tt, 04CD^F/rt7.h^7AH'7^r-^fflt 
*»flffk^hy5Z»*^t. 05 (A) 7iS 
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ft 9, 29*^6447 SfOSt^KR*. 
[0 0 2 9] «/hOiMRfflC«kt>T»<a«n5. 
«tfi<-f 37-<Hf-S/3 yZtifcZZ hffyLZMtb 

« o s» o ti 2 oo»fti ^ a 7 << f - ~> a y t s rc 

MCMUZftZo Jt-i?miT, kVfcTsYVvL 
fvk\t riflft (re levant) J t X h ^fyL^ttU 
Vi ^ Vc x Tv 

JM^ftSU JSBrfcxh^i^iaWftfcXhy 

5o (CC-e, V, Vc 

Tv «$MftXl/S>3;l/K (LtVMW 7*3. ) 01 0 

AU (2 x 20.9) tft£„ 09T*tt, 42cfc D'J^ 

04*Jttfrr*£fcfc«fcoT#ft»S<fc3fc:» »S©i£t> 
Kfr OldrtXr-^MO.O), (0.1)9) tt-Y^t— s^tc 
a«ft^i:#*5ti3. a^JftimtXr-^A©!* 
ttttSnfcjfilB, Hi 0fc*Sft*2HBft3>ttfcXh? 

fcftlC, ^TOaWftlffifcXh^AfclS-Olfttt 

[0 0 3 0] ftfc\ Sft'T tt, a«ftjBBftXh^7 
AfcaflTft^JiffifcXhy^AfcfcEgiJ*?- 5 1 

jgtira^ofc. loo^ffifcti, straps 
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acts loo^ft-ew:, fc^aftjgsftfca 
TWjTtxhyv^ ffijfcsnfcawftflffitxh 

KO*, jaj9rfcahy5Aj()<a8rc*5fc**.&ftS. 

[0031] coaa^, ±flB5aa{cj:oTi^?nfc 

10 5 y * W S?©K«T« 9 £ < ttfcS 

frftv„ 

[0032] #5p«ot, a«sftfc«i«tt» m 

Snfc3>r*X l>fr£©ftl©1f$g*8H>5C tie J: o 
«r, S^7t5-Y+f *ffl$ffr85 5, 4 14, 

5 3 ^jssnsMfcfifctterrs&Btf* 

5o afcSftfcJIBTfcXh^AaV*-: >S<D7A,#<< 
*5y*l/yS>*«£ft^fci*£SftS45tf, iifin© 
20 imtxhy^A^^nyh^xMS^T'Ninxen^: 

[00 3 3]ffioT, amtXh^A^SRtSfc 

46oj; oawft^ffin, *-5*ojij£&tf sat 

2n31ffifcXhy7A5WE«£tt?cfc?&3o ,1 
tn^o ffi#©S8*ffl^5#, ^S© 

30 ^T*o^<©iii:*<5sp6n«fte.tf, cn?>©/^^ 
[0034] *©«o-r^-^T?tt, aktimsmt, 

HBr»IRfi©illSft^*l^n90Rtf380 O««(0.3) S 
tf(3.0) CEBSnSo ftfe, iRlfitXh^A©!^ 
Tti«:n&ofH«*ain»!:dSft^ofc, 01 2ti, 0 

1 1 nfc««««a«jftkx h^Aicfcs 

5o ^*aiR5nfc««i:S»tt*tofc«>K:, fffcft 

^© n x h l t $ fci* tttt ? n% itntr * 5 * 

40 V\ 

[0 0 3 5] SBr««rt©*SStfejS*dA,^'f >i- 
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[0 0 3 7] 'ffiot. fcXh^Aftfili, 
H (i) 0 

©Bflftfc <fc o X mtt 5 C £ 1 «k o t¥sk am* c t 

mmx'&Zo (ccxpin «fe»)'h«i»\ ) £Bc<fc 

tfftSSftfc. jJtta— iflfiiJffllT-eftoTfeJ: 
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I/ ^*i*£;Snfcl!8»K«fcoTi*£LTfc<fci/\ 
[0 0 3 8] «LT, TcOt^h^^OrtoatSE^ 
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MJH ^-S^JIJHSftSo 01 3£*£ft3TRC 
tf, 01 2©tXh77^£l*£^-^£¥i§fbX 
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[00 3 9] 0=0.33, 0=0.25, Stf |3=0.2 f©M 
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U fi£oT, IS»i:&STRC^r-*±7ffla*fTte 

bps, a>by*h&mm\<\ is-iaws© 
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fts, bps. SwyF^xHait^ 
[oo4o]*t, 8t£*ftfcTRCKiatt, ma/f 

[0 0 4 1] 01 6£jfrJft57n-f-\'-Hc<}:-3T 
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G, B (*»£) T-**VUjT-*®»tp5SfiSti 
5 0 Xr77°4 0 2Kfe^T. T-*tffg^8WT*ft 
l(C^y7 p 'JV^n> 7r-y7 , 4 0 4(CT, RGBt 
-*tfYC, C» r-^'Ng^SnSo Xt77"4 0 4 
m £ftkXh^^&tf$0*MD/§mfcXh?7Z» 
WiJMSt5/ci60^^F^t5o Xt77°4 0 6 
tfcli^T, Jt-iStoZfttXhfvLimilAZtU X 
T7 7°4 0 7«CT, ^ftfcXh^vAW/c&KttiffcVc 
tfftSSftSo Xf7^4 10,41 2Rt>*4 1 

4m ^*-^iN»DE«lC#fiJ£J"U &E$®1 

fc#««V. *<tHI5n*o XT77 P 4 2 0, 4 2 2, 
Rtf 4 2 4Klfct,>T, £jaj^fMItfS&»aK:J:oTB 

»sftfc£tt#««fc]t«sft, 

7^77*4 26Tii, v-^n/ckXh^Ati, '>ft 
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S 1 5 «> tc +»■ f; ytf Ati 6 n 5 o 
[0 0 4 2] *58WfCfi£V\ 0 1 7£#i$-r3fc, Xr 

T^tH^nSCttW^T'SS, Xr77*5 0 2(Cfc^ 

e>n^o ^> XT7 7"5 0 4&D*5 0 8(Cfc^T, § 

tlSo aiR^tlTI/^tttltf, Xr77°5 0 6RQ*5 1 
IRSnfcHBrk^h^AO'JXh'xSSnT, Xr 

[0 0 4 3]^{C, ttT(B<DtiXhy-7A^En 
Xr77'4 3 0(Ctel>T, En^tt?. 
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3 4(Cfc^T, Sr/c^TRCV-yeyWIt 
h OffiiE^ ftfc^ * -i^miEttlfz T R C V 7 £ 
[0 0 4 4] to 1 •OOHffi0ljTii, 0 1 6<DXtv7 

4 Eoo^fit^ati^^fiv, ©w&fcsn 
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